PET and SPECT imaging of apoptosis in vulnerable atherosclerotic plaques with radiolabeled Annexin A5.
Atherosclerosis still represents killer number one in industrialized nations, and is starting to have increased impact in developing countries. Atherosclerotic plaques are the net result of a complex interplay between vascular cholesterol deposition, inflammatory activity and extracellular matrix formation. The result is luminal narrowing of arteries, which may ultimately lead to compromised blood flow to essential body organs, most notoriously to the heart. Most of the cardiovascular events that are caused by atherosclerosis, such as acute myocardial infarction or stroke, are the result of a transition of so-called stable atherosclerotic plaques to vulnerable plaques, that are prone to rupture. The direct consequence of atherosclerotic plaque rupture is exposure of thrombogenic plaque constituents to the blood, leading to instant local thrombus formation. The formation of this localized thrombus may ultimately result in sudden obstruction of blood flow and consequent infarction of distal tissue. Clinical risk profiling methods, such as the Framingham and Procam risk scores, are reasonable predictors of myocardial infarction over a 10-year time-span. However, the challenge remains to identify those patients with a very high risk of suffering from myocardial infarction in the coming months. Imaging may provide the necessary diagnostic information to identify such individuals. The transition of stable atherosclerotic plaques to vulnerable plaques is typically heralded by inflammation, thinning of the overlying fibrous cap, and the presence of a large necrotic core. Apoptosis is linked to all of these features of plaque vulnerability, and may, therefore, provide uniquely useful targets for the identification of plaque vulnerability. In recent years, a number of molecular imaging technologies have been developed to image apoptosis, which will be discussed in this review. Further development of apoptosis imaging technologies may aid us in the years to come in the quest to identify patients with critical cardiovascular risks, to treat myocardial infarction in its imminent, instead of its evident phase.